An aim of this paper was to discover whether athletes of different pubertal status, chronological age, and gender reported distinct coping strategies in response to stress during a competitive event in their sport. A secondary aim was to examine pubertal status group, chronological age, and gender differences in coping effectiveness. Participants were adolescent athletes (n = 527), classified as beginning-pubertal (n = 59), midpubertal (n = 189), advanced-pubertal (n = 237), and postpubertal (n = 22). Findings revealed that there were small, but significant differences in how athletes of different pubertal status and chronological age coped. There were also significant differences between how athletes of different pubertal status perceived the effectiveness of their coping strategies. Interestingly, our results suggested that the relationship between pubertal status and coping and coping effectiveness is different from the relationship between chronological age and coping and coping effectiveness.
adolescence (Compas et al., 2001; Lazarus, 1999; Lazarus & Folkman, 1984; Lazarus & Lazarus, 2006) .
Adolescence is an important period in the acquisition of the coping strategies available for the individual to use, also known as a coping repertoire (Aldwin, 2007; Seiffge-Krenke, 1995) . Not only do adolescent athletes have to manage a variety of sport-related stressors relating to making errors, observing opponents play well, or receiving criticism from their coach (e.g., Nicholls, Holt, Polman, & James, 2005) , these athletes also have to deal with rapid physical, physiological, social, emotional, and cognitive changes associated with adolescence (e.g., Boekaerts, 1996) . As such, adolescence is widely recognized as a particularly stressful period in which many developmental changes occur (Compas et al., 2001; Williams & McGillicuddy-De Lisi, 1999) . While Lazarus's (e.g., Lazarus, 1999; Lazarus & Folkman, 1984) work has been instrumental to understanding coping processes, Compas and colleagues (e.g., Compas et al., 2001 ) extended the work of Lazarus by suggesting that coping is influenced by maturational processes that occur during adolescence. They alleged that coping is constrained by the biological, cognitive, social, and emotional maturation of the person. The notion that coping is related to development would infer that people at different developmental stages will employ different coping strategies, but little is known about the influence of physical development on coping. This information could be very useful to applied practitioners working with adolescents in sporting domains, because it could influence the time (based on either age or biological maturity level) that athletes are taught different strategies.
Measurement of Coping at the Strategy vs. Dimension Level
Even though Lazarus (e.g., Lazarus, 1999; Lazarus & Folkman, 1984) and Compas (e.g., Compas et al., 2001) are in agreement that coping consists of volitional behaviors to manage stress, they have categorized coping strategies into different dimensions. A coping strategy refers to a single response (e.g., imagery, wishful thinking, or positive self-talk) directed toward managing internal or external demands that are appraised as being stressful, whereas a coping dimension refers to the purpose a coping strategy serves (Lazarus & Folkman, 1984) . Coping strategies were classified within two dimensions by Lazarus and Folkman (1984) , but three dimensions by Compas et al. (2001) . Lazarus and Folkman proposed (a) problem-focused (e.g., strategies directed toward managing the stressor) and (b) emotion-focused (e.g., strategies directed at managing emotional distress) coping dimensions. Alternatively, Compas and colleagues (e.g., Compas et al., 2001; Connor-Smith, Compas, Wadsworth, Thomsen, & Saltzman, 2000) have classified coping strategies within (a) task-orientated, (b) distraction-orientated, and (c) disengagement-orientated coping. Coping within the task-orientated coping dimension consists of strategies aimed directly at managing stress and includes logical analysis, effort expenditure, and thought control. Strategies that direct the attention to unrelated aspects of the sport competition are known as distractionorientated strategies (e.g., distancing and mental distraction). Disengagement-orientated coping includes strategies that allow athletes to disengage themselves from attempts to strive for their personal goals, such as withdrawal (e.g., Gaudreau & Blondin, 2002; Louvet, Gaudreau, Menaut, Gentry, & Deneuve, 2007) . The majority of developmental coping research has found support for this threedimensional organization of coping (e.g., Amiot, Gaudreau, & Blanchard, 2004 , Gaudreau & Blondin, 2002 Louvet et al., 2007) . Regardless of whether a two-or three-dimensional approach is adopted to classify coping, a limitation of assessing coping at the dimensional level is that a single coping strategy could be classified within more than one dimension (Compas, Worsham, Ey, & Howell, 1996; Lazarus, 1999; Skinner, Edge, Altman, & Sherwood, 2003) . Thus it is problematic to accurately classify a coping strategy within a dimension. Lazarus (1999) suggested that however "seductive" it may seem to classify coping within distinct dimensions, they are seldom separated. Coping could therefore be measured and reported at the strategy level, as this provides the clearest indication of the coping responses used to manage stressors (Skinner et al., 2003) .
Puberty
Puberty has been defined as "the activation of the hypothalamic-pituitary-gonadal axis (HPGA) that culminates in gonadal maturation" (Sisk & Foster, 2004 , p. 1040 . The HPGA is one of the physiological systems related to coping with stressors (McCormick & Mathews, 2007) . As the HPGA matures, there are functional adaptations that enable individuals to meet external environmental demands through coping more efficiently (McCormick & Mathews) . It is also the activation of the HPGA that produces changes in young peoples' reproductive and physical appearance, which are the physical changes associated with puberty (Petersen & Taylor, 1980) . Two major changes occur during puberty: (a) hormonal changes, which involve increases in androgens, estrogens, and progesterone (e.g., Blakemore, 2008) , and (b) changes in body size and secondary sex characteristics (Petersen, Crockett, Richards, & Boxer, 1988) . Petersen et al. (1988) classified puberty within five pubertal status categories: prepubertal, beginning-pubertal, midpubertal, advanced-pubertal, and postpubertal. These categories are based upon the level of development in three genderspecific indices of pubertal change. The indices of pubertal change for females are menarche, pubic hair growth, and breast development. The indicators of pubertal development for males are pubic hair growth, facial hair growth, and voice change. Females are considered to be prepubertal if they report no development in any of the three indices, beginning-pubertal if they reported no menarche along with some development of either breasts or pubic hair-but not both, and midpubertal if they report no menarche, but more development on either breast or pubic hair development. The advanced-pubertal category for females includes menarche in combination with less than complete breast and/or pubic hair growth. Finally, females who report menarche in addition to completed development of both pubic hair and breasts are classified as being postpubertal. Males are prepubertal if they report no development of pubic hair, facial hair, or voice chances, and beginningpubertal if they report initial development of one or two of the characteristics. They are classified as midpubertal if they report beginning development on all three, or advanced in one of the two indices. Advanced-pubertal status consists of advanced development of all three or the complete development of two of the three indices. Finally, males are classified as postpubertal if they report completed development of pubic hair, facial hair, and voice development and have therefore completed puberty (Petersen et al., 1988) . Unfortunately, to our knowledge, these classifications have not been used in sport psychology research.
Researchers within the sport psychology literature have suggested that adolescence could be divided into three periods based on chronological age. For example, Weiss and Bredemeier (1983) divided adolescence into three phases, based solely on chronological age: early (12-14 years), middle (15-18 years), and late (19-21 years). The majority of developmental coping research has identified chronological age-level effects, but age and puberty status do not necessarily overlap (Petersen et al., 1988) . Indeed, there are individual differences regarding the onset of puberty and patterning of pubertal change, so it seems more appropriate to use pubertal status (biological age) as a marker of development rather than chronological age (Petersen et al.) .
To our knowledge, there are no studies that have examined how biological, cognitive, social, or emotional maturation may influence coping. Indeed, Aldwin (2007) noted that it is surprising that researchers have not drawn upon the cognitive development literature to explore coping. However, a variety of studies have explored how chronological age influences coping. Gamble (1994) and Groër, Thomas, and Shoffner (1992) found evidence to suggest that younger adolescents use more emotion-focused coping than older adolescents, who in turn use more problem-focused coping strategies than younger adolescents. However, Plancherel, Bolognini, and Halfon (1998) and Williams and McGillicuddy-De Lisi (1999) found that emotion-focused type strategies, such as relaxing and social support, increased with chronological age. The equivocal nature of these findings may be due to a reliance on chronological age as an index of development rather than other markers of maturation, such as biological maturation (i.e., pubertal status).
Coping Effectiveness
Even though a person or an athlete may attempt to cope, one should not automatically infer that he or she has coped effectively with stress (Lazarus, 1999) . In order for athletes to perform successfully in their chosen sport, they are required to cope effectively with performance stressors (Lazarus, 2000) . Folkman and Moskowitz (2004) suggested that the reason for studying coping is that some forms of coping will be more effective than others. Once effective coping is understood, this information can be used to develop theory-guided interventions. Coping effectiveness has been defined as "degree in which a coping strategy or combination of strategies is or are successful in alleviating the negative emotions caused by stress" (Nicholls & Polman, 2007a, p.15) . There is an emerging body of coping effectiveness research in sport (e.g., Nicholls, 2007; Nicholls, Holt, Polman, & Bloomfield, 2006; Ntoumanis & Biddle, 1998) suggesting coping effectiveness may be related to the choice of strategies used. A caveat of the coping effectiveness literature is that little is known about the influence that development or chronological age may have on coping effectiveness during adolescence. Coping is an adaptive process that is constrained by develop-ment (e.g., Compas et al., 2001; McCormick & Mathews, 2007) , so it could be argued that athletes who have advanced development would cope more effectively than those adolescents in the early stages of development. However, research is required to test this suggestion.
Gender and Coping
Research concerning gender differences and coping with life stress (e.g., Tamres, Janicki, & Helgeson, 2002) and stress in sport (e.g., Anshel & Delany, 2001; Kolt, Kirkby, & Lindner, 1995; Kowalski, Crocker, Hoar, & Niefer, 2005 ) is equivocal. Specifically in sport, adolescent male athletes have been found to use strategies that would be classified as problem-focused strategies and female athletes more emotion-focused coping strategies (Goyen & Anshel, 1998; Kolt et al., 1995; Madden, Kirkby, & McDonald, 1989) . However, research by Crocker and Graham (1995) and Kolt et al. (1995) found that males did not use more problem-focused coping strategies than females. These results from the sport psychology domain only partially support findings from the mainstream psychological literature, which seem to suggest that female adolescents in general have a more wide-ranging coping repertoire than males (e.g., Patterson & McCubbin, 1987) . More specifically, females are more likely to use emotion-focused and problem-focused coping strategies, whereas male adolescents are more likely to use disengagement-orientated coping strategies (e.g., Causey & Dubow, 1992; Eschenbeck, Kohlmann, & Lohaus, 2007; Piko, 2001; Plancherel et al., 1998) . It should be noted, however, that it is difficult to compare previous studies because of differences in definitions of coping categories, different chronological age ranges of participants (Eschenbeck et al., 2007) , and the different stress contexts from which the data were collected (e.g., Tamres et al., 2002) . Some of these reported differences in coping might be due to gender differences in the chronological age or the onset of puberty, with females generally starting puberty earlier than males (e.g., Sisk & Foster, 2004) .
Indeed, females have to deal with biological (e.g., endocrine shifts and physical changes), social, emotional, and cognitive effects of puberty earlier than males (Hess & Richards, 1999) . Therefore, females may develop a larger and more effective coping repertoire at a younger age. Gender may act as a moderator in the relationship between chronological age, coping, and coping effectiveness. However, when males and females are in the same pubertal status category (independent of chronological age), differences in coping or coping effectiveness may not be apparent, based on the assertion that coping is related to development (e.g., Compas et al., 2001) . That is, when controlling for pubertal status there might not be differences in coping and coping effectiveness between male and female adolescent athletes. The equivocal nature of coping and gender makes explicit predictions of moderator effects difficult.
An aim of this paper was to discover whether athletes of different pubertal status, chronological age, and gender reported distinct coping strategies in response to the stress they encountered during a competitive event in their sport. A secondary aim was to examine pubertal status group, chronological age, and gender differences in coping effectiveness. Specifically, the study investigated the influence of pubertal status or chronological age on coping and coping effective-ness and whether this relationship was moderated by gender. It was hypothesized that gender would moderate the relationship between chronological age and coping owing to differences in pubertal development between the genders. In particular, we predicted that older female athletes would use more emotion-focused type strategies than younger male athletes and those older female athletes would use less disengagement-orientated coping strategies. We also predicted that when adolescents were categorized within the same pubertal status category, gender would not moderate the relationship between coping and pubertal status. This is because when males and females had a similar biological developmental status they would use similar coping strategies, based on Compas et al.'s (2001) assertion that coping is constrained by biological maturation.
Methods

Participants
Participants were adolescent athletes (n = 527; male n = 322; female n = 205) aged between 11 and 19 years (M age = 13.77 years, SD = 1.97). Of these athletes, 59 were classified as beginning-pubertal, 189 as midpubertal, 237 as advancedpubertal, and 22 as postpubertal (20 incomplete entries). Participants were recruited from 14 schools, and consisted of 492 Caucasian, 17 African-Caribbean, and 13 Asian athletes, from 42 different sports. Of these participants, 19 athletes were entitled to free school dinners (indicating that their parents' income was less than £14,495 [British pounds]).
All of the participants were actively involved in competitive sport outside of the school environment, and had played competitively within a week of the questionnaires being administered. Participants who were involved in competitive sport, but had not participated in a competitive event within the previous 7 days did not take part in the study. Of these athletes, 130 participated in team sports and 392 in individual sports. Five athletes did not report whether they participated in either team or individual sports. The sample consisted of international/national (n = 30), academy (n = 84), county (n = 73), and club-level (n = 338) athletes. Two athletes failed to report their current playing level. This study received approval from a university ethical committee.
Questionnaires
Coping was assessed as a multidimensional construct using the Coping Inventory for Competitive Sport (CICS; Gaudreau & Blondin, 2002) , which was designed to assess coping either before, or in relation to competitive sports events. The CICS examined 10 different coping strategies, which contained four items for each coping strategy, except for effort expenditure, which included three items. These coping strategies were categorized in three second-order dimensions: (1) The task-orientated coping dimension included the coping strategies, thought control, mental imagery, relaxation, effort expenditure, logical analysis, and seeking support. For instance, a question from this dimension was "I tried to relax my body." (2) The distraction-orientated coping dimension contained the coping strategies distancing and mental distraction, and included questions such as "I kept all people at a distance." (3) The disengagement-orientated coping dimension contained the coping strategies disengagement/resignation and venting of unpleasant emotions. A question from this dimension was "I lost all hope of achieving my goal." Participants were asked to indicate the extent to which each item corresponded to what they did or thought to manage the stress they had encountered during a competitive event that had occurred within the previous 7 days of the questionnaires being completed. All items were rated on a 5-point Likert-type scale anchored at 1 = does not correspond at all to what I did or thought and 5 = corresponds very strongly to what I did or thought.
Adequate reliability has been demonstrated for the CICS, with Cronbach's index of internal consistency ranging between .67-.87 (Gaudreau & Blondin, 2002) . Support has also been provided for the factorial validity for the 10-factor model as well as the three higher order dimensions (Gaudreau & Blondin, 2002; Gaudreau et al., 2005) .
In addition to using the original CICS (Gaudreau & Blondin, 2002) , we modified the CICS to assess coping effectiveness. Specifically, the CICS was modified in the current study by adding a 5-point Likert-type scale to measure the perceived coping effectiveness of each strategy used. Participants were instructed to rate how effective their coping strategy was in managing the stress they were experiencing. The 5-point scale was anchored at 1 = not effective and 5 = very effective (Nicholls et al., 2006; Nicholls & Polman, 2007b ).
In the current study, five of the scales for both coping (e.g., seeking support, relaxation, mental distraction, venting emotions, and resignation) and coping effectiveness reached acceptable alpha levels (α > .70). Mental imagery, effort expenditure, thought control, and distancing showed moderately low internal consistency (0.60 < α < .70) for coping (e.g., Gaudreau, El Ali, & Marivain, 2005) and coping effectiveness. Logical analysis had an alpha value of 0.53 for both coping and coping effectiveness. The latter value suggests some unreliable items. We recalculated alpha coefficients following iterative deletion of each item. However, this did not result in improved reliability. From a conceptual perspective, logical analysis could be considered an important coping strategy that might change with chronological age; we, therefore, decided to include this scale in the statistical analysis. The alphas for the three higher order dimensions ranged between .66 and .87.
Physical development was assessed using the Physical Development Scale (PDS; Petersen et al., 1988) . This is a gender-specific questionnaire with separate items for males and females. Both questionnaires consist of eight items relating to pubertal status. Both genders are asked questions relating to growth spurts, pubic hair, skin changes, and the rate of their development in relation to peers Although the questionnaire consists of eight items, two of the items (e.g., height and weight) are not required to measure physical development and were therefore not included in the analyses (Petersen et al., 1988) .
Females were specifically asked about menarche and breast development, whereas males were exclusively asked about voice changes and facial hair. Five questions for males and four questions for females used a 4-point Likert-type scale. One question for both males and females was assessed via a 5-point Likerttype scale. Finally, females were asked whether they had commenced menarche by answering yes or no. The PDS has shown good reliability, with alpha coeffi-cients ranging between .68 and .83 (Petersen et al., 1988) . The alphas in the current study were .84 for the male and .81 for the female version of the PDS. Adequate validity for the PDS has been reported. For example, there are high correlations between the PDS and physician ratings (.61-.67) and PDS and picture drawings (.72-.80; Brooks-Gunn, Warren, Rosso, & Gargiulo, 1987) .
Procedure
To ensure that participants could understand and complete the questionnaires, a team of researchers piloted the scales. This involved a group of five female and five male adolescents, aged 11-12 years, completing the PDS (Petersen et al., 1988) and the CICS (Gaudreau & Blondin, 2002) without any modifications. Researchers asked participants to comment on the language used within the questionnaires in relation to their own understanding. Researchers noted particular questions or comments and subsequently modified both questionnaires based on these outcomes. Words that were changed in the PDS included "spurt," which was changed to "started growing" and "menstruated" was changed to "period." Words that were changed in the CICS were "visualized" which was changed to "imagined," "analyzed" to "evaluated," and "retreated" was changed to "went." Following this process, the adapted questionnaires were assessed using a reading chronological age test. This resulted in the questionnaires having a Flesch (1949) reading ease score for males (68.3) and females (68.5), which was considered suitable for the youngest participants.
Letters were sent to heads of physical education at schools within the United Kingdom, detailing the nature of the study and participant requirements. If the school granted permission for the data collection, an information letter, assent, and consent forms for parents/guardians to sign, in the instances when participants were under 16 years of age, were distributed. A male and female research assistant attended each school to collect data, with questionnaires being completed in classrooms in the presence of at least one male and female research assistant.
Participants completed the PDS (Petersen et al., 1988) first and where then asked to rate: (a) how they had coped and (b) the effectiveness of each coping strategy, in response to the stress they had encountered during a competitive event that had occurred in the 7 days preceding the administration of the CICS (Gaudreau & Blondin, 2002) . In line with the conceptualization of coping that guided this research (e.g., Compas et al., 2001; Lazarus, 1999) and the design of the questionnaire used to measure coping (i.e., Gaudreau & Blondin, 2002) , coping was measured in response to a situation that had actually occurred.
Data Analysis
Missing values (less than 1%) in the dependent variables were replaced by the mean of the respective variables. Data were than screened for outliers and normality. Univariate and multivariate normality were assessed using skewness/kurtosis values and Mahalanobis distances respectively. Multicollinearity was checked by calculating tolerance (1/VIF). Cronbach alphas and descriptive statistics were cal-culated on all study variables. To explore possible relationships, Pearson productmoment correlations between the variables were calculated.
To analyze the relationship between pubertal status in relation to coping and coping effectiveness and whether this relationship was moderated by gender, we conducted two multivariate analyses of variance (MANOVAs). As the independent variable, pubertal status, and the moderating variable gender are both categorical in nature, Baron and Kenny (1986) stipulated that the interaction effect produced via analysis of variance is a suitable indicator of moderation. The independent factors were the four pubertal categories (beginning-, mid, advanced-, postpuberty) and the moderator variable gender (males and females). The dependent variables were the 10 subscales of the CICS for either coping or coping effectiveness. Follow-up univariate analysis of variance (ANOVA) was executed in the instance of a significant main effect. Fisher LSD test for a posteriori comparisons determined the exact location of the differences. Because of 20 missing values for pubertal status, this analysis was conducted with the data of the remaining 507 participants.
To analyze the relationship between chronological age and coping and coping effectiveness, and whether this relationship was moderated by gender, we conducted moderated multiple regression analysis. This analysis strategy was adopted because chronological age is a continuous variable and gender is a categorical variable (Aiken & West, 1996) . To reduce the number of statistical tests conducted and thus Type I errors, we assessed potential moderator effects only for those subscales of the CICS that showed a significant relationship with chronological age or gender in the correlational analysis (e.g., Ptacek, Smith, & Dodge, 1994) . At Step 1, gender (dummy coded males = 0, females = 1) and chronological age (centered, which involved subtracting the sample mean of the variables measured on a continuous scale to obtain sample mean of zero) were entered. At the second step, the interaction between gender and chronological age was entered (product term of the multiplication of the centered predictor chronological age and the dummy coded moderator gender). The F test, representing the stepwise change in variance explained as a result of the addition of the product term is an indicator of the significance of the moderator effects (Frazier, Tix, & Barron, 2004) . However, in the instance of a nonsignificant interaction term, we removed the term from the model. In such an occasion, the first-order effects became unconditional and standardized betas were reported (Aiken & West, 1996) . All analyses were conducted using SPSS, version 15. Table 1 provides the correlations between the coping scales and the coping effectiveness scores. As expected, the highest correlations were obtained between the coping scales and their coping effectiveness score. However, only up to 53% (mental imagery subscale) of the observed variance in coping could be explained by coping effectiveness. This infers that the selection of a coping strategy can only partially be explained by its perceived effectiveness (e.g., Stone, Greenberg, Kennedy-Moore, & Newman, 1991) , suggesting that coping and coping effectiveness are two distinct concepts. Note.
Results
Coping effectiveness numbers on the horizontal axis refer to effectiveness of the coping strategies labeled 1-10 on the vertical axis (e.g., 1 is mental imagery coping effectiveness).
* p < .05; ** p < .01.
The MANOVA for coping showed a significant main effect for pubertal status (Wilks's  = 0.90; p = .01; partial  2 = .04) and gender (Wilks's  = 0.94; p < .001; partial  2 = .08), but no interaction effect. Follow-up univariate analysis of variance for pubertal status revealed significant effects for mental imagery (F 3,499 = 2.69; p = .04, partial  2 = .02), distancing (F 3,499 = 4.18; p = .01, partial  2 = .03), mental distraction (F 3,499 = 3.21; p = .02, partial  2 = .02) and resignation (F 3,499 = 3.64; p = .01, partial  2 = .03). Post hoc comparisons revealed that midpubertal adolescents scored higher on mental imagery than advanced-pubertal adolescents (see Table 2 ). For distancing, beginning-and midpubertal adolescents scored significantly higher than both advanced-and postpubertal adolescents. With regard to mental distraction, the midpubertal adolescents scored significantly higher than the advanced-and postpubertal adolescents, whereas for resignation midpubertal adolescents scored significantly higher than all three groups (p < .05). Univariate analysis of variance for gender showed significant effects for mental imagery (F 1,499 = 3.43; p = .03, partial  2 = .01), relaxation (F 1,499 = 3.76; p = .05, partial  2 = .01), logical analysis (F 1,499 = 4.94; p = .03, partial  2 = .01), and venting emotions (F 1,499 = 50.66; p < .001, partial  2 = .09). Male athletes reported significantly higher mean scores for mental imagery, relaxation, logical analysis, and venting emotions.
The MANOVA for coping effectiveness also showed a main effect for pubertal status group (Wilks's  = 0.91; p = .04, partial  2 = .03) and gender (Wilks's  = 0.94; p < .001, partial  2 = .07), but no interaction effect. The univariate analysis of variance for pubertal status group only showed significant effects for mental distraction (F 3,499 = 3.29; p = .02, partial  2 = .02). The post hoc comparisons showed that the postpubertal adolescents scored significantly higher on mental distraction effectiveness than all other groups (see Table 3 ). Follow-up analysis for gender showed significant effects for mental distraction (F 1,499 = 5.17; p = .02, partial  2 = .01) and venting emotions (F 1,499 = 13.78; p < .001, partial  2 = .03). The male adolescents reported significantly higher coping effectiveness scores for venting emotions, whereas the female adolescents scored significantly higher on mental distraction effectiveness. The absence of any interaction effect suggests that gender did not moderate the relationship between pubertal status and coping and coping effectiveness.
The results of the moderated multiple regression analysis for the coping (e.g., mental imagery, effort expenditure, logical analysis, venting emotions, and resignation) and coping effectiveness (e.g., mental distraction and venting emotions) scales are presented in Table 3 . For all dependent variables, the second step (interaction term) of the regression analysis did not significantly contribute to the overall model. This indicates that gender did not moderate the relationship between chronological age and coping or coping effectiveness. However, there were a number of first-order effects. Gender differences were observed for imagery and venting emotions coping strategies and the coping effectiveness scores of mental distraction and venting emotions. Males scored significantly higher on mental imagery and venting emotions coping and venting emotions coping effectiveness, and females scored significantly higher on mental distraction coping effectiveness. In addition, chronological age significantly predicted mental imagery and venting emotions, indicating that with increasing chronological age, adolescent Note. In the instance of a nonsignificant interaction effect this term was removed from the regression equation. * p < .05; ** p < .01 athletes were less likely to report mental imagery and more likely to report venting emotions as a coping strategy.
Discussion
An aim of this paper was to discover whether athletes of different pubertal status, chronological age, and gender reported distinct coping strategies in response to the stress they encountered during a competitive event in their sport. Findings revealed that there were small but significant differences in how athletes of different pubertal status and chronological age coped. There were also significant differences between how athletes of different pubertal status and chronological age perceived the effectiveness of their coping strategies. The present study found that athletes of different pubertal status used different coping strategies, indicating that coping may change with biological development. This finding provides support for Compas et al.'s (2001) proposition that coping is constrained by biological maturity. Compas et al. suggested that biological, cognitive, social, and emotional development influence coping, but did not comment upon which, if any of these variables, were the most important. In addition, Compas and colleagues did not explain how the development of these variables may constrain coping. Our finding can partially be explained by the maturation of the HPGA. This physiological system is associated with coping (e.g., McCormick & Mathews, 2007) and matures during puberty. As this system matures, people cope more efficiently (e.g., McCormick & Mathews), which could have been reflected in the different strategies chosen by the athletes in the advanced-or postpubertal groups. It appears the athletes might have been incapable of deploying some coping strategies due to the maturation level of their HPGA (e.g., McCormick & Mathews). However, future research could employ a longitudinal within-subjects design to assess how coping changes in response to the maturation of the HPGA. Although this study found that coping was related to biological maturity, it should be noted that we did not examine the influence of cognitive, social, and emotional maturity on coping, which may have influenced our results. Future research could explore Compas et al.'s (2001) assertion that coping is constrained by these forms of maturity and identify, which, if any of these maturation variables are more important than the other.
The regression analysis for coping and chronological age revealed that mental imagery decreased with chronological age and venting of emotions increased with chronological age. Some research suggests that younger adolescents use more emotion-focused strategies than older adolescents (e.g., Gamble, 1994; Groër et al., 1992) , but other research suggests that the deployment of emotion-focused strategies increases with chronological age during adolescence (e.g., Plancherel et al., 1998; Williams & McGillicuddy-De Lisi, 1999) . A limitation of such research is that they assess coping at the dimensional level (cf., Compas et al., 1996; Lazarus, 1999; Skinner et al., 2003) . The results of the current study suggest that it might only be certain strategies within higher order categories that change with chronological age. From an applied perspective, consultants could encourage older adolescents to use imagery, which was less prevalent among older adolescents, as this strategy has been associated with coping effectiveness (e.g., . Interestingly, our results suggested that the relationship between pubertal status and coping is different from the relationship between chronological age and coping. For instance, the coping strategy resignation corresponded significantly higher to what the athletes did or thought among athletes in the midpubertal stage, but the correlational analysis indicated that resignation was not associated with chronological age. Alternatively, distancing and mental distraction changed across pubertal status group, but these strategies did not change with chronological age. These findings therefore imply that results are dependent upon the type of measurement used to assess adolescent maturation during adolescence.
Although there were significant gender differences, the current study did not find any moderating effects of gender on the relationship between either chronological age or pubertal status and coping. Males reported more coping strategies from the CICS (Gaudreau & Blondin, 2002 ) that corresponded highly to what they did or thought. This could potentially be explained by gender differences in sport and exercise experience and participation, as previous research indicated that experience and the opportunity to practice coping strategies is important (e.g., Gould, Eklund, & Jackson, 1993) . In a large pan-European study (1,300 adolescents aged 11-15 years), 65% of the boys and 47% of girls reported participation in two or more vigorous exercise sessions per week (World Health Organization, 2000) . In addition, there is support for the notion that parents provide different types of athletic experience for boys in comparison with girls (Brustad, 1993) . Differential exposure to sport at an early age might help males to develop a larger coping repertoire for the sport domain in comparison with females. From an applied perspective, when practitioners are working with adolescent athletes, and in particular female athletes, they should teach their clients a broad range of coping strategies and monitor the deployment of these strategies, because it is essential that athletes make attempts to cope with stress, as not making an attempt to cope has been associated with ineffective coping experiences (e.g., .
A secondary aim of this study was to examine pubertal status group, chronological age, and gender differences in coping effectiveness. The effectiveness of the coping strategies deployed was influenced by pubertal status, but not chronological age. For instance, postpubertal adolescents perceived that mental distraction was a more effective strategy than athletes in the other pubertal status groups. Research is required to provide a greater understanding of coping effectiveness by using longitudinal designs to monitor athletes throughout adolescence to assess whether there is an increase in coping effectiveness as they progress through the pubertal status groups, or as chronological age increases. Mental distraction strategies were significantly more effective for female athletes, whereas venting emotions was significantly more effective for male athletes. Applied practitioners could tailor their work in line with these findings.
A limitation of this study is that it employed a cross-sectional design rather than a longitudinal design. An additional limitation of the current study is that personal and situational factors-such as perceptions of control (e.g., Gamble, 1994) , type of stressful event (Anshel & Delany, 2001) , the type sport the athletes participated in (Nicholls, Polman, Levy, Taylor, & Cobley, 2007) , or clustering within the schools-were not studied. Furthermore, the self-report measure of coping effectiveness that we used may have been susceptible to self-enhancement.
Research from education settings (e.g., Kurman, 2004) suggests that males have a tendency to overemphasize their abilities, which may have explained the gender and coping effectiveness differences. Finally, the alpha values for the CICS (Gaudreau & Blondin, 2002) were relatively low, and only a small degree of variance was explained by coping or coping effectiveness.
In conclusion, athletes of different pubertal status and chronological age appeared to use different coping strategies and differed regarding perceived coping effectiveness, which is in agreement with the developmental conceptualization of coping by Compas et al. (2001) . Previous research has used chronological age to compare the coping strategies of adolescents, but these findings suggest that different results are obtained if pubertal status measures of maturity are used. Gender differences were observed, with males reporting a greater number of strategies that corresponded highly to what they did or thought than females, but coping and coping effectiveness were not moderated by gender.
